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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure reduced in the generation of heat stress at a 
time of use, having a durability generating no crack, hard 
to generate a temperature difference between its central 
and outer peripheral parts, reducing the pressure loss of 
a fluid and reduced in time and energy necessary for a 
temperature rise at a time of regeneration treatment. 
SOLUTION: The honeycomb structure 10 consists of 
more than two honeycomb segments 1 1 , which have a 
large number of axially piercing flow holes partitioned by 
partition walls and is characterized in that the partition 
walls of the flow holes have filtering capacity and 
predetermined flow holes are closed at one end parts 
thereof and the residual flow holes are closed at the 
other end parts thereof, and the bonding layer 1 2 for 
bonding more than two honeycomb segments 1 1 . At 
least either one of that the Young's modulus of the 
material of the bonding layer 1 2 is 20% or less of that of 
the material of the honeycomb segment 1 1 and that the 




strength of the material of the bonding layer 1 2 is lower than that of the material of the 
honeycomb segment 1 1 , is satisfied. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by -the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more honeycomb segments which have the circulation hole of a large number 
penetrated to the shaft orientations divided by the septum, the septum of this circulation hole has 
filtration ability, stop one edge about a predetermined circulation hole, and come to stop the other- 
end section about a residual circulation hole. In the honeycomb structure object which consists of a 
junctional zone which joins between two or more honeycomb segments this — The honeycomb 
structure object characterized by satisfying either at least among that the Young's modulus of this 
junctional-zone quality of the material is 20% or less of the Young's modulus of this honeycomb 
segment quality of the material, or the material strength of this junctional zone being smaller than the 
material strength of this honeycomb segment. 

[Claim 2] The honeycomb structure object according to claim 1 characterized by the average siu-face 
roughness of a part which occupies at least 30% or more of area among the honeycomb segment 
front faces which touch a junctional zone exceeding 0.4 microns of Ra. 

[Claim 3] The honeycomb structure object according to claim 1 or 2 characterized by the ratio of the 
total heat capacity of all the junctional zones of the honeycomb structure inside of the body to the 
total heat capacity of all the honeycomb segments that constitute a honeycomb structure object being 
30% or less. 

[Claim 4] A honeycomb structure object given in any 1 term of claims 1-3 characterized by rounding 
off the comer of the honeycomb segment cross- section configuration in the cross section which 
intersects perpendicularly with the circulation hole of a honeycomb structure object with the radius 
of curvature of 0.3mm or more, or carrying out beveling of 0.5mm or more. 

[Claim 5] A honeycomb structure object given in any 1 term of claims 1-4 characterized by the ratio 
of the junctional-zone gross area occupied to the honeycomb stmcture object cross section in the 
cross section which intersects perpendicularly with the circulation hole of a honeycomb structure 
object being 17% or less. 

[Claim 6] A honeycomb structure object given in any 1 term of claims 1-5 characterized by the ratio 
of the total of the junctional-zone cross section to total of the septum cross section in the honeycomb 
structure object cross section which intersects perpendicularly with the circulation hole of a 
honeycomb stmcture object being 50% or less. 

[Claim 7] A honeycomb structure object given in any 1 term of claims 1-6 which make one sort 
chosen from the group which said honeycomb segment becomes from cordierite, SiC and SiN, an 
alumina, a muUite, and lithium aluminium silicate (LAS) the main crystal phase. 
[Claim 8] A honeycomb structure object given in any 1 term of claims 1-7 which support the metal 
which has catalyst ability in said honeycomb segment, and were used for reforming of purification of 
the exhaust gas of a heat engine or a burner, liquid fixel, or gaseous fuel. 

[Claim 9] The honeycomb structure object according to claim 8 whose metal which has said catalyst 
ability is at least one sort in Pt, Pd, and Rh. 

[Claim 10] A honeycomb structure object given in any 1 term of claims 1-9 whose cross-section 
configurations of said circulation hole of said honeycomb segment are a triangle, a square, or the 
hexagons. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb structure object used as a filter 
which carries out uptake removal of the particulate matter discharged in bumers, such as heat 
engines, such as an internal combustion engine, or a boiler. 
[0002] 

[Description of the Prior Art] Using the honeycomb structure object which considers as the approach 
of carrying out uptake removal of the particulate matter contained in dust-containing fluid like the 
exhaust gas discharged from a diesel power plant etc. conventionally, the septum of a circulation 
hole has filtration ability, stops one edge about a predetermined circulation hole, and comes to stop 
the other-end section about a residual circulation hole is known. 

[0003] It was required to perform regeneration of burning the collected carbon particle and removing 
when used as a filter which carries out uptake of the particulate matter which such a honeycomb 
structure object is exhausting, and since local elevated-temperature-ization was not avoided in this 
case, there was a problem of having been easy to generate big thermal stress and being easy to 
generate a crack. 

[0004] As a policy which reduces the thermal stress generated in such a structural part, the method of 
dividing the structural part into a smaller segment is learned, and the proposal which applies this to 
the honeycomb structure object for the particle uptake in exhaust gas is already made in JP,6- 
241017,A, JP,8-28246,A, JP,7-54643,A, JP,8-28248,A, etc. 

[0005] However, by the example shown by the above-mentioned proposal, the stress reduction 
effectiveness on the front face of a segment is inadequate, and the problem of crack initiation was 
not able to be solved completely. Moreover, the problem which a gap of shaft orientations produces 
was between the segments during use, and although the approach using the attachment component 
which prevents a gap of shaft orientations was proposed by JP,6-241017,A, there were deformation 
of the attachment component at the time of being exposed to the elevated temperatm-e of exhaust gas 
and a problem of degradation. 

[0006] As other policies which reduce thermal stress, that the temperature distribution of the 
honeycomb structure inside of the body should be equalized, the electric heater was installed 
between segments, and although the approach of carrying out the electric heating of the part which is 
easy to become low temperature relatively was also proposed, there was a problem of new thermal 
stress generating by a local temperature gradient becoming large rather near the electric heater. 
Moreover, the rate that the junctional zone between segments occupies in a cross section was too 
large, the pressure loss of a fluid became excessive, and there were a problem which worsens an 
engine performance, and a problem to which heat capacity becomes large too much, a temperature 
up takes time amount in the regeneration which carries out combustion removal of the carbon 
particle, and time amoimt required for regeneration becomes long. 
[0007] 

[Problem(s) to be Solved by the Invention] The place which it is made in view of such a 
conventional technical problem, and is made into the purpose has small generating of the thermal 
stress at the time of use, it has the endurance which a crack does not generate, and is hard to produce 
the temperature gradient of a center section and the periphery section, and the pressure loss of this 
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invention of a fluid is small, and it is in offering time amoimt required for the temperature up at the 

time of regeneration, and the small honeycomb structure object of energy. 

[0008] 

[Means for Solving the Problem] Namely, according to this invention, it has the circulation hole of a 
large number penetrated to the shaft orientations divided by the septum. Two or more honeycomb 
segments which the septum of this circulation hole has filtration ability, stops one edge about a 
predetermined circulation hole, and come to stop the other-end section about a residual circulation 
hole. In the honeycomb structure object which consists of a junctional zone which joins between two 
or more honeycomb segments this — The honeycomb structure object characterized by satisfying 
either at least among that the Young's modulus of this junctional-zone quality of the material is 20% 
or less of the Young's modulus of this honeycomb segment quality of the material or the material 
strength of this junctional zone being smaller than the material strength of this honeycomb segment 
is offered. 

[0009] In this invention, it is desirable that the average surface roughness of a part which occupies at 
least 30% or more of area among the honeycomb segment fi*ont faces which touch a jimctional zone 
exceeds 0.4 microns of Ra, and it is desirable that the ratio of the total heat capacity of all the 
junctional zones of the honeycomb structure inside of the body to the total heat capacity of all the 
honeycomb segments that constitute a honeycomb structure object is 30% or less. Furthermore, in 
the honeycomb stmcture object of this invention, it is desirable that the comer of the honeycomb 
segment cross-section configuration in the cross section which intersects perpendicularly with the 
circulation hole is rounded off with the radius of curvature of 0.3mm or more, or beveling of 0.5mm 
or more is carried out. 

[0010] Moreover, it is desirable that the ratio of the jimctional-zone gross area occupied to the 
honeycomb structure object cross section in the cross section which intersects perpendicularly with 
the circulation hole of a honeycomb structure object is 17% or less, and it is still more desirable that 
the ratio of the total of the jimctional-zone cross section to total of the septum cross section in the 
honeycomb structure object cross section which intersects perpendicularly with the circulation hole 
of a honeycomb structure object is 50% or less. The ratio of the junctional-zone cross section to the 
septum cross section is large in the center, and it is [ / in the honeycomb structure object cross 
section which iiitersects perpendicularly with the circulation hole of a honeycomb stmcture object ] 
desirable that it is small by the periphery side fiirther again. 

[001 1] It is desirable to make into the main crystal phase one sort chosen firom the group which 
consists of cordierite, SiC and SiN, an alumina, a muUite, and lithium aluminium silicate (LAS) fi-om 
viewpoints, such as reinforcement and thermal resistance, as the quality of the material of the above- 
mentioned honeycomb segment. Moreover, it is desirable to support the metal which has catalyst 
ability to said honeycomb segment, and to make it used for reforming of purification of the exhaust 
gas of a heat engine or a bximer, liquid fuel, or gaseous fuel. As a metal which has catalyst ability, it 
is desirable that it is at least one sort in Pt, Pd, and Rh. Furthermore, as for the cross-section 
configuration of the circulation hole of a honeycomb segment, it is desirable that they are the 
viewpoint on manufacture to a triangle, a square, or the hexagons. 
[0012] 

[Embodiment of the Invention] Although this invention is hereafter explained further to a detail 
based on the operation gestalt shown in a drawing, this invention is not limited to these operation 
gestalten. Drawing 1 (a), (b), (c), and (d) are the explanatory views showing the various division 
patterns of the honeycomb segment of the honeycomb structure object concerning this invention. In 
drawing 1 (a), (b), (c), and (d), 10 is a honeycomb stmcture object and the honeycomb stmcture 
object 10 consists of two or more honeycomb segments 1 1 and a junctional zone 12 which joins 
between these honeycomb segments 1 1 . In addition, although not illustrated in detail, the honeycomb 
segment 1 1 has the circulation hole 15 of a large number penetrated like drawing 2 to the shaft 
orientations divided by the septum 14, and has the configuration fi'om which the septum 14 of tlie 
circulation hole 15 has filtration ability, stopped one edge about the predetermined circulation hole 
15, and stopped the other-end section about the residual circulation hole 15. 

[0013] the Yoimg's modulus of the quality of the material which constitutes the honeycomb segment 
1 1 for the Yoimg's modulus of the quality of the material which constitutes a junctional zone 12 in 
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the honeycomb structure object of this invention — 20% or less, it considers as 1% or less more 
preferably, or material strength of a jimctional zone 12 is made smaller than the material strength of 
the honeycomb segment 1 1 . Thus, it can consider as the honeycomb structure object which has 
endurance which generating of the thermal stress at the time of use is small, and a crack does not 
generate by specifying the Yoimg's modulus of the quality of the material of a junctional zone 12 and 
the honeycomb segment 11. Moreover, since a crack will arise only in a junctional zone 12 and there 
will be no damage in the honeycomb segment 11 if the material strength of a jimctional zone 12 is 
smaller than the material strength of the honeycomb segment 1 1 even when the Young's modulus of 
a junctional zone 12 exceeds 20% of the Young's modulus of the honeycomb segment 1 1, as a 
honeycomb structure object, a function is fully maintainable. Here, the Young's modulus of a 
jimctional zone 12 and the Young's modulus of the honeycomb segment 1 1 point out the Yoxmg's 
modulus of the ingredient itself, respectively, and point out the physical properties of an ingredient 
proper. Moreover, the definition of saying [ "the material strength of a junctional zone is smaller 
than the material strength of a honeycomb segment" ] is explained using drawing 5 and drawing 6 . 
That is, the test piece 20 started from the honeycomb structure object of this invention as shown in 
drawdng 5 is prepared. In addition, a test piece 20 is cut so that right-angle lay length may be 40mm 
or more and a junctional zone 12 may be located in the center section at a circulation hole. By this 
invention, it defines that the probability which destroys this test piece 20 in a four-point bending test 
(it applies to JIS R1601) like drawing 6 by the interface of the junctional-zone 12 interior or a 
junctional zone 12, and the honeycomb segment 1 1 is 50% or more as the above-mentioned material 
strength of "junctional zone being smaller than the material strength of a honeycomb segment." 
[0014] Moreover, it is desirable that the average surface roughness of a part which occupies at least 
30% or more of area with this honeycomb structure object among the front faces of the honeycomb 
segment 1 1 which touches a junctional zone 12 exceeds 0.4 microns of Ra. Junction between two or 
more honeycomb segments 1 1 becomes firmer by this, and it can perform abolishing most 
possibilities of separating at the time of use. Above-mentioned surface roughness Ra has still more 
desirable 0.8 microns or more. Moreover, in case combustion processing of the carbon particle 
which carried out uptake of the ratio of the total heat capacity of all the junctional zones of the 
honeycomb structure inside of the body to the total heat capacity of all the honeycomb segments that 
constitute a honeycomb structure object by considering as 15% or less more desirably 30% or less at 
the time of playback is carried out (filter playback), the time amount concerning a temperature up 
can be small suppressed in tolerance, and it is desirable. 

[0015] Furthermore, in the honeycomb structure object of this invention, since big endurance which 
that the comer of the honeycomb segment cross-section configuration in the cross section which 
intersects perpendicularly with the circulation hole of a honeycomb structure object is rounded off 
with the radius of cmvature of 0.3mm or more, or beveling of 0.5mm or more is carried out makes 
small generating of the thermal stress at the time of use, and a crack does not generate on a 
honeycomb structure object can be given, it is desirable. 

[0016] It is desirable that the ratio of the junctional-zone gross area occupied by this invention 
further again to the honeycomb structure object cross section in the cross section which intersects 
perpendicularly with the circulation hole of a honeycomb structure object is 17% or less, and it is 
more desirable that it is 8% or less. If this is explained using drawing 3 , in the honeycomb structure 
object 10 with the circular cross section of a diameter D, the gross area SH of the honeycomb 
structure object 10 will serve as SH=(pi/4) xD2, and, on the other hand, the gross area SS of a 
junctional zone 12 will turn into a gross area of the shadow area A of drawing 3 (cross-section 
section of a junctional zone 12). Here, it is desirable from a viewpoint of pressure loss reduction of a 
fluid that SS/SH is 17% or less. 

[0017] Moreover, in this invention, it is desirable that the ratio of the total of the junctional-zone 
cross section to total of the septimi cross section in the honeycomb structure object cross section 
which intersects perpendicularly with the circulation hole of a honeycomb structore object is 50% or 
less, and it is still more desirable that it is 24% or less. When total of the cross section (shadow area 
B) of the junctional zone 12 in the cross section of the honeycomb structure object 10 will be set to 
SS if this is explained using drawdng 4 , and total of the cross section (mesh part C) of a septum 14 is 
set to SC, it is desirable firom a viewpoint of pressure loss reduction of a fluid that SS/SC is 50% or 
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less. 

[0018] Furthermore, the ratio of the junctional-zone cross section to the septum cross section is large 
in the center section, and it is [/ in the honeycomb structure object cross section which intersects 
perpendicularly with the circulation hole of a honeycomb structiu-e object in this invention ] 
desirable that it is small at the periphery side. If it is such a configuration, since the amount of carbon 
particle uptake per imit volume near a center decreases near the periphery, the calorific value near 
[ which is easy to serve as an elevated temperature at the time of the regeneration which bums a 
carbon particle (at the time of playback combustion) ] the center can be stopped low and the 
junctional zone is moreover dense near the center, the temperature rise near the center can be low 
suppressed from the ability of the heat capacity in the part to also be enlarged. Consequently, the 
temperature gradient by the side of a center section and a periphery can be reduced, the thermal 
stress in a honeycomb structure object can be reduced, and it is desirable. 
[0019] In this invention, the cross-section configuration of the cross section which intersects 
perpendicularly with the circulation hole of a honeycomb structure object can take various kinds of 
configurations, such as a circle, an ellipse, and a ball-race truck. Moreover, as for the honeycomb 
segment which constitutes the honeycomb structure object of this invention, it is desirable that it is 
what makes one sort chosen from the group which consists of cordierite, SiC and SiN, an alimiina, a 
muUite, and lithium alxmiinium silicate (LAS) the main crystal phase from viewpoints, such as 
reinforcement and thermal resistance, and SiC with high thermal conductivity is desirable at 
especially the point of being easy to radiate heat in heat-ed. 

[0020] The eel consistency of a honeycomb segment has desirable 6-1500 eel / square inch (0.9 - 233 
eel / cm2), and its 50-400 eel / square inch (7.8 - 62 eel / cm2) are still more desirable, a eel 
consistency — 6 eels / square — if it becomes under an inch — the reinforcement as a honeycomb 
segment — and effective — if GSA (geometric surface area) runs short and 1500 eel / square inch is 
exceeded, pressure loss in case gas flows will become large. Moreover, as for the cross-section 
configuration (eel configuration) of the circulation hole in a honeycomb structure object, it is 
desirable that fliey are the viewpoint on manufacture to a triangle, a square, or the hexagons. 
[0021] Moreover, although being independent, or mixing and using the ceramic fiber which has 
thermal resistance, ceramic powder, cement, etc. as the quality of the material of the junctional zone 
which joins between each honeycomb segment may mix and use an organic binder, an inorganic 
binder, etc. preferably if needed further, it is not restricted to these. 

[0022] As the honeycomb structure object of this invention was described above, it has the 
circulation hole of a large niraiber penetrated to the shaft orientations divided by the septum. Since it 
has the structure which the septum of this circulation hole has filtration ability, stops one edge about 
a predetermined circulation hole, and comes to stop the other-end section about a residual circulation 
hole Particulate matter like the particulate filter for diesel power plants contained in dust-containing 
fluid can be used suitable for the filter for carrying out uptake removal. 

[0023] That is, if aeration of the dust-containing fluid is carried out from the end side of the , 
honeycomb structure object which has such structure, dust-containing fluid will flow into the interior 
of a honeycomb structure object from the circulation hole by which the edge by the side of the end 
side concerned is not stopped, will pass the septum of the porosity which has filtration ability, and 
will go into other circulation holes by which the other end side side of a honeycomb structure object 
is not stopped. And in case this septimi is passed, the particulate matter in dust-containing fluid is 
caught by the septum, and the fluid after the purification from which particulate matter was removed 
is discharged from the other end side of a honeycomb structure object. 

[0024] In addition, if the caught particulate matter acciunulates on a septum, since blinding will be 
started and the function as a filter will fall, combustion removal of the particulate matter is carried 
out, and it is made to reproduce a filter function by heating a honeycomb structure object with 
heating means, such as a heater, periodically. In order to promote combustion for the particulate 
matter at the time of this playback, a honeycomb segment may be made to support the metal which 
has the catalyst ability like the after-mentioned. 

[0025] On the other hand, when it is going to use the honeycomb structure object of this invention 
for reforaiing of purification of the exhaust gas of heat engines, such as an internal combustion 
engine, liquid fuel, or gaseous fuel as catalyst support, the metal which has catalyst ability in a 
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honeycomb segment is supported. It is desirable for Pt, Pd, and Rh to be mentioned 2ind to support at 
least one of sorts of these to a honeycomb segment as a metaled typical thing which has catalyst 
ability. 
[0026] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, 
this invention is not limited to these examples. 

(Examples 1-10, example 1 of a comparison) The thickness of a septum produced the honeycomb 
structure object which has various block construction and whose dimension is phil44mmxl53mm 
using the honeycomb segment made from SiC 200 eels / square inch (31 eels / cm2), and whose 
periphery section thickness 0.38mm and a eel consistency are 0.5mm, using the mixture of a ceramic 
fiber, ceramic powder, organic, and an inorganic binder as a jimctional zone. Properties, such as 
block constmction of the acquired honeycomb stmcture object and Young's modulus of the quaUty 
of the material, are shown in Table 1. Moreover, the surface roughness in Table 1 shows the average 
surface roughness of the whole front face of the honeycomb segment which touches a junctional 
zone. 

[0027] This honeycomb structure object is the diesel-power-plant exhaust air purification party 
curate filter of the stmcture which stops one edge about a predetermined circulation hole, and comes 
to stop the other-end section about a residual circulation hole, and performed the pressure loss trial 
of a fluid, and the playback trial about this honeycomb structure object. The result is shown in Table 
1. 

[0028] 
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[0029] (Evaluation) When satisfying the requirements specified by this invention so that clearly from 
the result of Table 1, the pressure loss of a fluid did not become so large, either, but it was in 
tolerance (lOkPa), and playback time amount was also in tolerance (15min). 
[0030] 

[Effect of the Invention] According to the honeycomb structure object of this invention, as explained 
above, generating of thermal stress is small at the time of use, while having the endurance which a 
crack does not generate, it is hard to produce the temperature gradient of a center section and the 
periphery section, and, moreover, the remarkable effectiveness that the pressure loss of a fluid is 
small is done so. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not, responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3 Jn the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 6] 
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[Translation done.] 
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